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Abstract

The development of speech analysis methods into fully operational computer programs often requires considerable effort outside the area of primary interest to the speech analyst. A system is described which could serve as an open platform for analysing tools thus reducing total development cost.

The platform supplies the student training support, an easy-to-use authoring tool specifically designed for language training, a students guiding and tracking system, and network support allowing distribution of exercises and collection of test results locally and globally via the Internet. The system has already some speech analysis tools attached but is open to other tool suppliers.

The system has so far been used mainly in immigrants’ training, secondary schools and universities. Its introduction into telematics has just started. 

The system is also an accepted (in Sweden) platform for publishers who use it to provide advanced computer support for their books. The merge of knowledge of traditional suppliers of educational material and speech technology on a multimedia/IT-base platform could prove very fruitful. 

1. Introduction 
Lingus is a system for language learning / language education in self-tuition, in telematics and at school. The main emphasis has been set on providing an efficient and stimulating support for the individual student in developing skills in listening comprehension, pronunciation, grammar, vocabulary,  etc. Pronunciation training is an area which has often been neglected in the past because of its intensive need for teacher support. Here the computer by using speech analysis tools has a large potential.

The Lingus system is open to publishers who want to develop training material but also to suppliers of speech analysis tools. The purpose of this paper is to describe the system principles and its resources.

2. Background

The development of the system started 5-4 years ago as a hobby-type of project based on the author’s interest in language learning combined with his sudden access to the possibilities of recording and playing sound in a computer (a audio card birthday present). Lack of professionalism in language training and multimedia publishing however soon became apparent and led to the conclusion, that the ambitions should not be to develop a final product but to stay on the system level and seek co-operation with established publishers and authors in the field of language training. 

The model has been successful. More than 20 cdrom-records from six publishing companies are available on the market. Around 150 institutions in Sweden use network-based versions of the system. Especially in second language training for immigrants where pronunciation really counts it has proved its effectiveness also in long term use. It is being used also in secondary schools, universities and private companies. The resources available in the system are students training tools, authoring tools to develop training material, student guiding and tracking, and transfer of training material and support to the student and records of his activities from the student.

3. A shell program

Lingus is a shell program i.e. it does not in itself contain any educational material but only the formulas to handle such material. It can be regarded as a sort of operative system which (under Windows) handles certain tasks necessary to assist the student in his training.

4. Use in different situations

The original idea was to use the system to support individual studies with an efficient way of using sound and with the stimulation of getting feedback from the computer when trying to solve problems. Integration of the system in a local network in schools was the next development and the latest step has been to add global network support for telematic applications. Features of the system described below will have different values in these situations. The authoring tools will for instance have little value at individual studies. 

The storage of study material would normally be placed on a cdrom when used at individual studies. In telematic applications the cdrom would probably be the best place for the bulk of material, diagnostic tests and special and individual material would be placed on an Internet server. At school the best place for storage would be the local network server. When the student selects an exercise to work with it will be automatically transferred from the storage area to his own hard disk (work area)

5. Different skills to train, different types of exercises

Listening comprehension, reading comprehension, spelling, knowledge of vocabulary and grammar and background knowledge are skills which relatively easily lend themselves to computer supported training. Pronunciation training can be assisted by the computer’s efficient recording and play-back functions but a major enhancement can be reached by using speech analysis. Some other skills such as using the language in a free manner to communicate in speaking and writing today requires a human counterpart in our system but could at least partially be done by software developed by computer linguistics.

In  the system there are eight basic exercise types available to the designer. They are

one recording type 

· pronunciation exercise

three ”type-in” types
· dictation exercise

· cloze test

· fill in words in a picture

one ”click”-type
· multiple choice test

three” drag-and-drop” types:  

· move text to fixed positions for instance on a map

· combine text labels according to given rules

· word order exercise

These exercise types are flexible and can be used in several way by specifying certain rules and by combining texts with sounds and pictures in different ways.

6. The students work

The student normally works his way through then material at his own pace and selects exercises from a list of contents. The material can be made available to him on a cdrom, via a local network, via Internet or by a combination of cdrom and Internet. In this paper we will concentrate on his pronunciation  training. 

6.1 Basic pronunciation training

Figure 1 shows a typical pronunciation exercise. The student can listen to the pre-recorded sound for each line of text by clicking the blue (left-hand) speaker icon, record his own voice by holding down the microphone (middle) icon and listen to his own voice by clicking the red (right-hand) speaker icon. Speech analysis tools could be activated by a simple keystroke/click action. The tool gets information of which line (and corresponding sound files) to analyse or work on.
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Figure 1. Basic recording and playback functions in a pronunciation exercise

6.2 Pronunciation training using Linguascope, a speech analysis tool

The figures below show the appearance of a Linguascope session with only the master voice in figure 2 and master and student’s voices in figure 3. Different colours are used (blue for master an red for student, in the figures below converted to black and white respectively). The intonation (pitch) curves are shown in the major lower window (of each figure),. The horizontal  lines indicate octaves starting with 440Hz at the top. The intensity of the voices split up in a lower frequency (voiced) and an upper frequency (voiceless) part is shown in the minor upper window.
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Figure 2. Intonation curve (lower graph) and intensity in voiced an voiceless frequency range (upper graph). Only the master voice is shown.

Both pictures show the pronunciation of the phrase ”John spoke to Mary”, taken from Studentlitteratur AB: David Isitt’s ”Förbättra ditt engelska uttal” (”Improve your English pronunciation”), a Lingus-based product presently in production.
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Figure 3. Same as for Figure 2 but with the student’s voice added as white curves.

By marking portions of the curves it is possible to listen to the corresponding part of the sound. Selection of a small detail in one voice and the same detail in the other voice makes a detailed comparison possible using the ear. Listening can be made at normal or half speed (time stretching) and as voice or converted to a musical tone (control buttons in figure 2 below). It is possible to make new and repeated recording trials in order to make the curves fit better. 

Please observe in Fig 2 (upper window) the voiceless ”s” in John spoke to Mary. 

Please observe in Figure 3 that the student has less pronounced intonation but with a reasonably correct tendency. His also speaks slightly slower.

6.3 Other tools in development

A tool to assist the student in getting the correct pronunciation of individual vowels and (primarily long sounding) consonants is underway. The development is supported by NUTEK (The Swedish National Board for Industrial and Technical Development).

7. Authoring software

All different types of training  material could be developed within the system itself. It requires no programming and is designed to allow teachers at  schools to produce test and training material. The same tools are used by publishers to produce cdrom-records.

8. Student tracking

8.1 Documentation of progress

The tracking system is mainly intended for the student to see his progress documented and for diagnostic tests. Each student has access to his own record. It is normally possible to score 100% on each exercise by repeated trials. The teacher has access to each student’s record and to a summary of results for a class or group. In this way has an easy overview of the situation and can contact those who lag behind.

8.2 Diagnostic tests

Its important for the student to know his strong and weak sides. The teacher needs to know each student in order to be sure that he is on a proper level for the particular course and group, and to be able to give advice on work necessary to achieve the objectives of the course. 

In a network results are normally stored on the network server  so that the student can do his work on any connected computer. It also makes it possible to get an overview of the whole group. The tracking can be made very much in detail. On the highest level it is possible to get an overview of a chapter with only the percentage of approved answers for each student, on the intermediate level one can have information of which individual word or question each student has missed. On the most detailed level it is possible to see each individual trial any student has made before he arrived at the correct solution or gave up. This is of great value since it might be possible to see if a student’s problem depends on a spelling problem (dyslexia) or is more related to  for instance listening comprehension. Of course this will affect how to advice the student.

It is also possible to collect and file pronunciation tests of each student for evaluation.

When working in the system the student normally gets a message when he gives an erroneous answer and if he can’t find the correct answer he will get the necessary support. On request of the teacher this guidance can be disabled in order to have a more examination-like situation.

9. Student guiding

Based on results of computer-compiled test results it is possible to design individual information pages for each student. Test results with comments and advice for further work can be given with direct links to suitable exercises in the standard material on which the course is based or special exercises produced on demand. 

10. Getting information from the student

It is possible also to make inquiries to the students and to collect automatically their responses. This is of particular importance in telematic education. A form where he could fill in his own assessment of his strong and weak points, request for other types of training material and a general assessment of the course and the support he is getting would be of great value for the course leader.

11. Communication and networking

The system handles the distribution of exercises to the student, collects track records and requests from the students and distributes advice and links to suitable studying material. This can be made via local network or via Internet. The Internet connection is a propriatory system relying neither on the html-based web nor the e-mail system.

12. Linking to the web and to groupware programs

Lingus has two types of links to the WWW (World Wide Web). The first one is that one can from inside an exercise start a browser and load a specific page which could be a part of the exercise. The second one is that one can on a normal html-page place a file containing a Lingus exercise. If the student has Lingus installed and in his browser has associated the file type to the Lingus program he will be able to run the exercise.

Lingus is also open to communicate with First Class groupware to enable students to send for instance sound files to other students in a group for discussion. Other links will be developed when there is an interested user.

13. Linking to speech analysis tools

The link between the main Lingus program and the Linguascope program is very simple. When the user indicates (in Lingus) that he wants to activate the speech analysis tool then Lingus will create a file containing information of paths to the sound files and text lines, load and activate the tool. The tool program will read the data file, open the proper sound files, analyse them and display the results. The student can pass from the calling Lingus program to the analysis tool by normal Windows routines. 

In order to use another speech analysis tool with the same requirements on information from the system Linguascope it is necessary to change a line in the setup-file for the system. Customisation of the exchange of information with the tool can be made.

14. System requirements

The system works under Windows of  any known version. Required processor speed is determined  by the analysis software. For the existing tools any normal new machine (Pentium) will do.
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